Reaction of 3,4-dihydroisoquinolineacetonitrile (I) and methyl 1-cyano-2,2-dimethylthioacrylate (II) gave 3-cyano-2-methylthio-4-oxo-6,7-dihydrobenzo[a]quinolizines (III). III reacted with various amines to form 1,3-dicyano-2-amino-4-oxo-6,7-dihydrobenzo-[a]quinolizines (IVa-g). III also reacted with active methylene compounds to form 1,3-dicyano-4-oxo-6,7-dihydrobenzo[a]quinolizines (V-IX).
The previous papers of this series,1,3-5) showed that the reaction of 2-pyridineacetonitriles (I) and methyl 1-cyano-2,2-dimethylthioacrylate (II) gave 3-cyano-2-methylthio-4H-quino- Natsuki, Yakugaku Zasshi, 91, 1275 (1971 . 2) Location: 1-14, Bunkyo-inachi, Nagasaki, 852, Japan. 3) G. Kobayashi, S. Furukawa, Y. Matsuda and S. Matsunaga, Yakugaku Zasshi, 89, 203 (1969) . 4) G. Kobayashi, S. Furukawa, Y. Matsuda, R. Natsuki and S. Matsunaga, Yakugaku Zasshi, 90, 127 (1970 Reaction of 1,3-Dicyano-2-methylthio-4-oxo-6,7-dihydrobenzo[a] quinolizines (IIIa, c) with Active Methylene Compounds It had been found previously1) that the reactions of 3-cyano-2-methylthio-4H-quinolizin-4-one derivatives with active methylene compounds resulted in replacement of the methylthio Chart 3 group with active methylene group when stirred with potassium carbonate in absolute dimethyl sulfoxide at room temperature. We applied this condition to the reaction of IIIa-c with 3,4-dihydroisoquinolineacetonitriles (IIIa-c), methyl malonate, ethyl malonate, or ethyl 2-pyridineacetate as active methylene compound. This replacement reaction of IIIa and IIIc with 3,4-dihydroisoquinolineacetonitrile (Ia) in the presence of sodium hydride in N,N-dimethylformamide gave Va and Vb. Va and Vb were also obtained on heating 2 moles of Ia and Ic with 1 mole of II, in the presence of potassium carbonate in N,N-dimethylformamide on a boiling water bath.
This replacement reaction of IIIa with Ib gave VI which appeared to be a decarboxylated compound. The reaction of IIIa and IIIc with other active methylene compounds (malonates, ethyl 2-pyridineacetate, 2-quinolineacetonitrile) gave VII, VIII, and IX in a similar manner (Chart 3). Reaction of 1,3-Dicyano-4-oxo-6,7-dihydrobenzo[a]quinolizines with Concentrated Sulfuric Acid
The reaction of the compound IIa with concentrated sulfuric acid gave Xa in which the cyano group in 1-position appeared to be liberated and the cyano group in 3-position was changed to carboxamide by hydrolysis. Elimination of the cyano group in 1-position was evident from the reaction of IIIb without a cyano group in 1-position with concentrated sulfuric acid which gave Xa. The NMR spectrum (in CF3COOH) of IIIa exhibited absorption (Table  II) . Reaction of 3-Cyano-2-methylthio-4-oxo-6,7-dihydrobenzo[a]quinolizines and Active Methylene Compounds-Va,b:
(a) A mixture of 0.35 g of IIIa and 0.50 g of Ia or Ic was added under stirring in 0.1 g of NaH suspended in 10 ml of DMF. The reaction mixture was heated on a boiling water bath for 8 hr, the solvent was evaporated in vacuo, and ice-water was added to the residue. This was extracted with CHCl3 and the solvent was evaporated.
The residue was recrystallized from CHCl3-MeOH (Table III) . (b) A mixture of 1.7 g of Ia or Ic, 1.0 g of II, and 1 g of K2CO3 in 10 ml of DMF was heated on a boiling water bath.
After DMF was evaporated in vacuo, water was added to the residue. The resulting precipitate was collected, washed with water, and sucked dry. The residue was recrystallized from Me0H-CHCl3 (Table III) .
VI: A mixture of 0.3 g of IIIa, 0.2 g of Ib, and 0.9 g of K2CO3 in 10 ml of abs. DMF was heated on a boiling water bath for 11 hr. After DMF was evaporated in vacuo, ice-water was added to the residue. The resulting precipitate was collected, washed with H20, and sucked dry. The residue was recrystallized from benzene-acetone (Table III) . VIIa, b: A mixture of 0.25 g of IIIc and 0.1 g of dimethyl or diethyl malonate added to a suspension of 0.1 g of NaH in 10 ml of DMF with stirring was heated on a boiling water bath for 7 hr. After DMF was evaporated in vacuo, ice-water was added to the residue, and the solution was acidified with 10% HCl. The resulting precipitate was collected, washed with water, and the dried precipitate was recrystallized from acetone (Table III) . A mixture of 0.2 g of IIIc, 0.25 g of ethyl 2-pyridineacetate, and 0.3 g of K2CO3 in 10 ml of DMF was stirred at room temperature for 2 hr. The reaction mixture was added into ice-water and the resulting precipitate was filtered. The dried crystals were recrystallized from MeO0-CHCl3 (Table III) .
IX: A mixture of 0.2 g of Ma, 0.2 g of 2-quinolineacetonitrile and 0.2 g of K2CO3 in 10 ml of DMF was stirred at room temperature for 1.5 hr. The reaction mixture was added to ice-water and the resulting precipitate was collected, dried, and recrystallized from MeOH-CHCl3 (Table III) .
Reaction of 3-Cyano-4-oxo-6,7-dihydrobenzo[a]quinolizine Derivatives (IIIa, IIIb, IVd) and conc. H2SO4 , (Xa, b)-A mixture of 0.2 g of IIIa, IIIb or IVd and 4 ml of conc. H2SO4 was heated on a boiling water Lath for 1.5 hr. The reaction mixture was poured into ice-water and the resulting precipitate was collected, washed with water, dried, and recrystallized from MeOH (Table IV) .
1.3-Dicyano-2-benzylamino-4-oxo -1,6,7,11b-tetrahydro-9,10-dimethoxybenzo [a] quinolizine (XI)-A solution of IVa (0.2 g) in DMF (5 ml) was added under stirring in a solution of NaBH, (0.1 g) in DMF (10 ml). Stirring was continued at room temp. for 3 hr. The solution was acidified with AcOH , the solvent was evaporated in vacuo, Na2CO3 solution was added to the residue, and the resulting precipitate was collected and recrystallized from MeOH-CHCl3 (Table V) .
Reduction of IIIa,c (XIIa,b)-A solution of IIIa or IIIc (0.25 g) in EtOH (2.0 ml) was added under stirring to ice-cooled solution of NaBH4 (0 .25 g) in EtOH (10 ml) during 5 min. After being stirred for 7 hr, the resulting mixture was treated as described for XI. The crude crystals were recrystallized from MeOH (Table V) . 
Reduction of Vb (XIII)-(a):
A solution of Vb (0.2 g) in DMF (10 ml) was added under stirring to ice-cooled solution of NaBH4 (0.2 g) in DMF (10 ml) during 5 min . After stirring for 5 hr, the resulting mixture was treated as described for XI. The residue was recrystallized from MeOH-CHCl 3.( b): Amixture of 0.1 g of XIIb, 0.1 g of Ic, and 0.1 g of K2CO3 in 10 ml of DMF was heated on a boiling water bath for 5 hr. The reaction mixture was poured into ice-water , the solution was acidified with 10% HCl, and the resulting precipitate was recrystallized from MeOH-CHCl3 (Table V) .
